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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
November 9, 2009 has been entered. 

Status of Claims 

2. Claims 1 - 20 are pending where claim 1 has been amended and claims 6-20 
are new. 

Status of Previous Rejections 

3. The 35 U.S.C. 102(b) rejection of claim 1 as being anticipated by JP 2001- 
226722 has been maintained. 

The 35 U.S.C. 103(a) rejection of claims 2 - 5 as being unpatentable over JP 
2001-226722 has been maintained. 

Priority 

4. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

5. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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6. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by JP 2001- 
226722 from the IDS (hereinafter JP 722). 

With respect to instant claim 1, [0016], [0019] and [0027]-[0030] of JP '722 
disclose a method of producing a Mg-REM-Ni based hydrogen-absorbing alloy. The 
first step of the method is melting a rare earth element starting material having a low 
evaporation pressure (such as La, Ce, Pr, Nd, and Y) and a nickel starting material in a 
melting furnace to obtain a melt of REM-Ni alloy. The second step of the method is to 
add a magnesium starting material to the melt of REM-Ni alloy to obtain a melt of Mg- 
REM-Ni alloy. The magnesium starting material of JP '722 is REM-Mg which comprises 
Mg as recited in instant claim 1 . Finally, the third step of the method is to cool and 
solidify the melt of Mg-REM-Ni alloy at a given cooling rate. Although JP '722 does not 
specifically teach that during the second step the pressure inside the melting furnace is 
kept at a given level to obtain a melt of Mg-REM-Ni alloy it would be an inherent feature 
of the method of JP '722 since the furnace is maintained in a vacuum state and the 
elements are maintained in the melted state. 

Claim Rejections - 35 USC § 103 

7. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

8. Claims 2 - 8 and 16 - 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 2001-226722 from the IDS (hereinafter JP 722). 

JP 722 is applied to instant claim 1 as discussed above. 
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In regards to instant claim 2, JP 722 does not specifically teach the temperature 
of the melt of the REM-Ni alloy at the addition of the magnesium starting material at the 
second step. However, it would have been obvious to one of ordinary skill in the art that 
the temperature of the melt of the REM-Ni alloy at the addition of Mg starting material at 
the second step would be similar to the claimed range in order to maintain the melted 
state of the REM-Ni alloy as disclosed in JP 722 since the melting point of La, for 
example, is 921 °C and the melting point of Ni is 1450°C. 

Regarding instant claims 3 and 5, [0027]-[0030] and [0040] of JP 722 teach that 
the furnace is maintained in a vacuum state. Therefore, it would have been obvious to 
one of ordinary skill in the art to maintain the pressure of the furnace at a pressure 
similar to that recited in instant claims 3 and 5 in order to maintain the vacuum state. 

With respect to instant claim 4, [0027]-[0030] of JP 722 disclose that the cooling 
rate in the cooling and solidifying of the melt of Mg-REM-Ni alloy in the third step is not 
less than 100°C/sec which overlaps with the range recited in the instant claim which is a 
prima facie case of obviousness. See MPEP 2144.05. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to select the claimed 
cooling range from the cooling range disclosed by JP 722 because JP 722 teaches the 
same utility (i.e. a method of producing a Mg-REM-Ni based hydrogen absorbing alloy) 
in the whole disclosed range. 

In regards to instant claims 6 - 8, JP 722 does not specifically teach that the 
pressure inside the melting furnace after the addition of the magnesium starting material 
is kept at a pressure of 350-500 Torr. However, [0027]-[0033] of JP 722 teach that the 
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furnace is maintained in a vacuum state. Then, argon gas is introduced into the furnace 
in order to control evaporation of Mg. JP 722 teaches that an argon pressure of 0.1 
MPa (750 Torr) is preferred. However, the pressure inside the melting furnace after the 
addition of the magnesium starting material is a result effective variable in terms of 
controlling the evaporation of Mg. Therefore, it would have been obvious to one of 
ordinary skill in the art to optimize the pressure inside the melting furnace after the 
addition of the magnesium starting material through routine experimentation in order to 
control the evaporation of Mg to a desired level. See MPEP 2144.05 II B. 

Regarding instant claims 9-15, [0006] and [0007] of JP '722 discloses that it is 
known in the art to use Mg metal as the magnesium starting material. However, JP '722 
teaches that it is not preferable to add Mg metal directly to an elevated temperature 
molten metal because a large amount of Mg will evaporate. Therefore, it would have 
been obvious to one of ordinary skill in the art to use the known magnesium starting 
material of Mg in the method of JP '722 with the expectation of a large amount of Mg 
evaporation. See MPEP 2123 II. 

With respect to instant claims 16-20, [0006], [0007], and [0016] of JP '722 
teach that it is known in the art to use Mg 2 Ni as the magnesium starting material. 
However, JP '722 teaches that it is not preferable to use Mg 2 Ni as the magnesium 
starting material because it has a very high melting point and causes a large amount of 
Mg to evaporate. Therefore, it would have been obvious to one of ordinary skill in the 
art to use the known magnesium starting material of Mg 2 Ni in the method of JP '722 
with the expectation of a large amount of Mg evaporation. See MPEP 2123 II. 



Application/Control Number: 10/598,082 Page 6 

Art Unit: 1793 

Response to Arguments 

9. Applicant's arguments filed November 9, 2009 have been fully considered but 
they are not persuasive. 

Arguments are summarized as follows: 

a. The method disclosed by JP 722 is simply illustrated as follows: 

1 

HfsM^Mg sBojr is mMzd 
To the contrary, the melting method of the present invention, as recited in 
independent claim 1 , is directed to a method of obtaining a Mg-REM-Ni 
alloy melt by melting a rare earth element starting material and a nickel 
starting material in a melting furnace to obtain a melt of REM-Ni alloy at a 
first step, then adding a magnesium starting material comprising Mg or 
Mg 2 Ni to the melt of REM-Ni alloy at a second step, and at the same time 
keeping pressure inside the melting furnace at a given level which is 
simply illustrated as follows: 

RBM-Ns td M REJi \i aflo> ttrH 

M m tu < ui I ti\ it) «i ts t hM^i 

JP 722 does not disclose a second step of adding magnesium starting 
material comprising Mg or Mg 2 Ni to the melt of REM-Ni alloy and keeping 
a pressure inside the melting furnace at a given level to obtain a melt of 
Mg-REM-Ni alloy. 
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b. The present invention discloses the method of obtaining the desired 
compound alloy of high precision by melting Mg have high vapor pressure and a 
metal having a higher melting point than Mg. In contrast, JP '722 includes the 
premise that the corresponding alloy, i.e. REM-Mg alloy, already exists and does 
not provide disclosure how to obtain this alloy. 

c. Regarding the pressure in the melting furnace, JP '722 does not describe 
the pressure inside the furnace at the time of melting, but described examples of 
melting of the rare earth-Mg system alloy that molten raw material is thrown in a 
crucible, and after carrying out full evacuation of the inside of a melting furnace, 
argon gas is introduced to 0.1 MPa (750 Torr) in the furnace for dissolution. That 
is, JP '722 does not carry our melting under vacuum but under pressure of 0.1 
MPa (750 Torr). When Mg is melted under pressure of 0.1 MPa (750 Torr), as 
understood from Fig. 1 of the specification of the present application, a molten 
bath temperature becomes not less than 1500°C and cannot prevent 
transpiration of Mg. 

Examiner's responses are as follows: 

a. The amendment to instant claim 1 "the magnesium starting material 
comprising Mg or Mg 2 Ni" is open-ended and does not exclude additional, 
unrecited elements. See MPEP 2111.03. Therefore, the Mg starting material of 
JP '722 of a REM-Mg alloy still reads on instant claim 1 . The new instant claims 
9-15 limit the Mg starting material to Mg only and the new instant claims 16 - 
20 limit the Mg starting material to Mg 2 Ni only. However, these new claims are 
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also rejected as being unpatentable over JP 722 as discussed in the above 
rejections of claims 9 - 20. 

b. The instant claims do not recite the limitation of obtaining the desired 
compound alloy of high precision by melting Mg which has high vapor pressure 
and a metal having a higher melting point than Mg and therefore JP 722 is not 
required to teach this limitation. 

c. In regards to the pressure of the furnace of JP 722, the Examiner set forth 
her position above. JP 722 does not specifically teach that the pressure inside 
the melting furnace after the addition of the magnesium starting material is kept 
at a pressure of 350-500 Torr. However, [0027]-[0033] of JP 722 teach that the 
furnace is maintained in a vacuum state. Then, argon gas is introduced into the 
furnace in order to control evaporation of Mg. JP 722 teaches that an argon 
pressure of 0.1 MPa (750 Torr) is preferred. However, the pressure inside the 
melting furnace after the addition of the magnesium starting material is a result 
effective variable in terms of controlling the evaporation of Mg. Therefore, it 
would have been obvious to one of ordinary skill in the art to optimize the 
pressure inside the melting furnace after the addition of the magnesium starting 
material through routine experimentation in order to control the evaporation of Mg 
to a desired level. See MPEP 2144.05 II B. Furthermore, Fig. 1 of the instant 
specification does not clearly show that a molten bath temperature not less than 
1500°C cannot prevent transpiration of Mg. Fig. 1 only displays the relationship 
between pressure inside the furnace and temperature of the melt. Therefore, 
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Applicant has not demonstrated the criticality of the pressure inside the melting 
furnace. 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CAITLIN FOGARTY whose telephone number is 
(571)270-3589. The examiner can normally be reached on Monday - Friday 8:00 AM - 
5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 

CF 
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